
Accepted Manuscript

Reservoir characterization and production optimization using the ensemble-based
optimization method and multi-layer capacitance-resistive models

Zequn Zhang, Heng Li, Dongxiao Zhang

PII: S0920-4105(17)30518-1

DOI: 10.1016/j.petrol.2017.06.020

Reference: PETROL 4032

To appear in: Journal of Petroleum Science and Engineering

Received Date: 4 December 2015

Revised Date: 1 June 2017

Accepted Date: 8 June 2017

Please cite this article as: Zhang, Z., Li, H., Zhang, D., Reservoir characterization and production
optimization using the ensemble-based optimization method and multi-layer capacitance-resistive
models, Journal of Petroleum Science and Engineering (2017), doi: 10.1016/j.petrol.2017.06.020.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.petrol.2017.06.020


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Reservoir Characterization and Production Optimization using the 

Ensemble-based Optimization Method and Multi-layer 

Capacitance-resistive Models 

Zequn Zhang, Heng Li, and Dongxiao Zhang 

Department of Energy and Resources Engineering, College of Engineering, 

Peking University, Beijing 100871, China 

Abstract 

Multi-Layer Capacitance-Resistive Models (ML-CRMs), unlike the Capacitance-Resistive Model 

(CRM), can be applied for water flooding performance prediction in a layered reservoir. The 

ensemble Kalman filter (EnKF) method is applied to match the parameters in ML-CRMs based on 

a historical production process for each layer. A methodology for maximizing production and 

financial gain is presented that bases the ensemble-based optimization (EnOpt) method upon the 

ML-CRMs as the underlying dynamical system. This allows the utilization of historical 

observation data to characterize and predict the layered reservoir response and further use them to 

control the injection and production wells to maximize financial gain from the reservoir. The 

EnOpt method enables the incorporation of nonlinear effects in the ML-CRMs description. 

Combining the EnOpt method with ML-CRMs (an approximate model), rather than reservoir 

simulations, is computationally efficient. This can be helpful in cases with scarce geological data 

or a reservoir that involves a large number of active wells. Synthetic examples of a layered 

reservoir are performed to validate how EnOpt/ML-CRMs can successfully match observation 

data with good forecasting and optimization ability.  
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